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Slide 1 - Nutrition in the sick patient and keeping 
the balance because the balance is keeping their 
body strong and avoiding complications 


Why Nutrition? 


= Ill and injured patients use existing tissues 
to provide nutritional building blocks 

= Nutrition aims to meet metabolic demands 
= Risk of poor tissue healing 
= Risk of infection 
a Risk of Catabolism 

Some groups of diseases lead to pre- 
exisiting malnutrition: Malignancy and 
Chronic inflammatory disorders 
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Slide 2 - Why is nutrition important? 
*Patients who are ill or injured bread down their 
existing tissues to provide nutritional building 
blocks namely: proteins, vitamins, essential fatty 
acids and glucose 

*the nutrition we provide aims to counteract this 
by meeting metabolic demands otherwise we risk 
poor tissue healing, risk of infection and 
catabolism 

*patients in hospital for a long time look as if they 
on a starvation diet, however some already come 
in looking malnourished - think of malignancy, 
HIV/aids an chronic inflammatory disorders such 
as RA, Crohn’s, Ulcerative colitis 


What are the needs? 


a Protein — 1,5 — 29/kg/d (= 15% total 
energy) 
= Carbohydrates - ~ 40% total energy 
= Fats - ~ 45% total energy (60:40 PF ratio) 
= Total Non-protein Energy: 25-35 Kcal/kg/d 
Electrolytes and trace elements 
a Zinc and Selenium essential 
Fluid for visible & invisible loss 
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Slide 3 -What are the needs? 

*the average adult will require 1.5 - 2g/kg per day 
of protein - example a 200g steak a day and 
Should provide approximately a total of 15% of 
energy expenditure for the day 

*carbohydrates, fats and other non-protein energy 
will make up majority of the rest with fats in a 
ratio of approx. 60:40 with protein 

*whilst carbohydrates were expected to take as 
much as 40% of the total energy provision - newer 
research seems to suggest that more protein and 
more fats are actually better 

*the total non-protein energy requiring per day 
between 25-35 kilocal/kg/day 

*additionally sick patients have quite a high 
turnover of electrolytes and trace elements, in 
particular for wound healing, zinc and 
selenium are fairly essential 

*as discusses in fluid and electrolyte session fluids 
must be replaced for visible and invisible losses 


Determining Requirements 


= Traditionally various equations 

= Basal metabolic rate 

= Stress modifier 

= Activity modifier 

= No better than just using 25-30 Kcal/Kg/al 
=» Recent LOW, inability to perform ADL 

= Slower refeeding 
= Clinical examination and anthropometry 
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Slide 4 - determining requirements 

*how do we determine what the patient needs 
*previously and traditionally a lot of fancy 
equations were used by the dietician looking at 
basal metabolic rate, how stressed the body was, 
whether the patient was in bed or up and about 
*however, none of these formulas are particular 
better than using an equation that estimates 25- 
30 kilocal/kg/d as a baseline value 

*doesn’t necessarily mean will start them on that 
full feed right from day 1 

*if have recent L.O.W or unable to perform 
activities of daily living and have signs suggestive 
of chronic underfeeding, NB to do slower 
refeeding with slightly higher calorie content to 
prevent refeeding syndrome 

*NB to examine patient - clinical, basic 
anthropometry - indication of where patient is 
nutritionally 
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Clinical Examination: 


= LOW 
= Skin thinning 
= Hair loss 


= Evidence of vitamin deficiency 
a Anular stomatitis 
„ Easy bruising 
= Proximal muscle weakness 
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Slide 5 - clinical examination 

*clinical examination can reveal: LOW, skin 
thinning, hair loss - particularly over the tibias, 
evidence of vitamin deficiencies such as: 
-angular stomatitis from vitamin A deficiency 
-easy bruise ability from vitamin C deficiency 
-proximal m. weakness for those with thyroid 
disease or significant loss of muscle mass 


Anthropometry 


= BMI — kg/m2 
= <18 increases risk as does >35 
= Reliability has been questioned — Lancet 2006 


= Mid-arm muscle circumference 
= Triceps skin fold thickness 
= Had grip (strength) dynamometry 
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Slide 6 - anthropometry 

*BMI - measurement of kg/(m)2 

*BMI of <18 and BMI of >35 have increased risks 
or adverse effects of anaesthesia and surgery 
*reliability of BMI alone has been in question as 
far back as 2006 

*better options include: Mid-Arm muscle 
circumference, triceps skin fold thickness, and if 
patient able to cooperative strength of grip of 
hand using a dynamometry (looking at 
effectiveness of small muscles) 

*if someone loses weight often loses the muscle 
mass around the interosseous muscles fairly early 


How to feed — Nutritional support 


= | wo main methods: Can be combined 
= Enteral 

= Via normal or surgical orifices 
= Parenteral 

a Via venous access 

= Central or peripheral 

= Total or supplemental 
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Slide 7 - How to feed: nutritional support 
*occurs in 1 of 2 ways 
*enterally - normal mouth and other orifices w. 


tubes 
*or parenterally using venous access either 


central or peripheral 


Immunonutrition 


Certain essential nutrients add value by 

enhancing ability to fight infection / lessen the 

inflammatory reaction. 

No real outcome (survival benefit) 

= Glutamine (enteric) — enterocyte protective and 
reduces inflammatory response (trauma) - dose 

= Arginine assists in wound healing 
(trauma/burns) 

=» Omega 3 vs. Omega 6 - 1:2 ratio: (-) ICU LOS 

= Zinc, selenium and vitamins should be 

supplemented (not one size fits all) 
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Slide 8 - Immunonutrition 

*all about oxygenation, perfusion and 
inflammation 

*even the foods we feed have an immunological 
effect on the patient 

*certain essential nutrients add value because 
they either fight infection or damp down the 
inflammatory reaction 

*not really associated w. survival benefits 
*glutamine given enterically is protective for the 
enterocytes and reduces the inflammatory 
response in trauma patients 

*arginine given IV has been shown in burns and 
trauma to greatly assist in wound healing 

*omega 3 and omega 6 in 1:2 ratio (advert on TV - 
canola oil) - using fish oils effectively reduces ICU 
LOS (length of stay) 

*micronutrients and multivitamins should also be 
Supplemented because these also get utilised 
during repair of injured body tissues (zinc, 


If the gut works — use it! 


Enteral nutrition beneficial 
a Less expensive 
= Prevents mucosal atrophy 
= Less nosocomial pneumonia 
= Decreased incidence of stress ulcers 


= Possibly less bacterial overgrowth and 
translocation 
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Slide 9 - If the gut works - use it! 

*Enteral feed is less expensive than IV feed 

*It prevents mucosal atrophy and thereby 
prevents nosocomial pneumonias (because no 
bacterial overgrowth) 

*less incidence of stress ulcers (once resuscitated, 
feeding them into their stomach is associated with 
a reduction in the S/E of stress) 


Enteral feeding methods 


Oral intake in conscious patients 

Full feeds to tolerance from early post-op 
Naso- or orogastric tube feed 
Fine bore feeding tube feed 
Post-pyloric tube feeds 

Naso-enteric 


Surgical jejunostomy 
PEG or PEJ 
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Slide 10 - enteral feeding methods 

*can feed orally for those who are conscious and 
able to chew, in which case if they have teeth give 
them a ward diet, if don’t have their own teeth 
give them a soft diet 

*if struggling to tolerate solid foods give a liquid 
or semi-solid diet 

*for those who cannot tolerate oral feed place a 
nasogastric or orogastric tube and feed them 
early 

*ideally this should be a fine bore feeding tube 
than a traditional nasogastric tube (but both 
effective) 

*for select patients there may be an indication for 
post-pyloric feeds such as patients who have has 
pancreatitis, pancreatic injury or duodenal injury, 
or massive injury to stomach - for them a naso- 
enteric tube or surgical jejunostomy may be the 
only alternatives left 

*PEG/PEJ (percutaneous endoscopic 
gastrostomy/jejunostomy) are useful for long term 
faaaina in natiente who cannot swallow euch ac 


Principals of Enteric feeds 


Feeding within 48 hours unless contra-ind 
Favors Intestinal villous trophicity 
Promotes gut motility 


Avoids complications associated with parenteral 
nutrition 


Don't feed the unstable patient 
Premixed formula are recommended 
Most should contain 1KCal/ml energy 
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Slide 11 - principals of enteric feeds 

*start feeding within 48 hours unless clear C/I 
*BECAUSE favours villous trophicity, promotes 
gut motility and avoids complications of 
parenteral nutrition 

*BUT, resuscitate the unstable patient - DO NOT 
feed them early, once resuscitated then feed asap 
*ideally one should use premixed formula - they 
come sterile packaged 

*and each should contain atleast 1kiloCal/ml of 
fluid of energy 

*more concentrated feeds are useful in patients 
who need less liquid content in the diet but need 
high amounts of calories or proteins 


Modern approaches 


Feeding should not be stopped for invasive 
and radiological procedures 


Feeding can continue during non-abdominal 
surgery if ETT/Trach in place 


Post-pyloric feeding only of benefit if 
intragastric feeding not tolerated 


Special formulae only beneficial in ARDS 
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Slide 12 - modern approaches 

*if patients have a definitive airways do not 
routinely stop feeds because every feed stoppage 
is associated with under feeding 

*feeding should continue in a non-abdominal 
surgery if an ETT/Tracheostomy is in place 
*patients need to be starved for anaesthesia if not 
intubated 

*post-pyloric feeding is only of benefit if they do 
not tolerate intra-gastric feeding for the 7 to 10 
days 

*there is one special formulae available which has 
been SHOWN to be beneficial to ARDS - BUT 
most of these feeds are supplemental and 
Supportive rather than therapeutic 


Pitfalls in enteral feeding 


= Tube problems: 
= Obstruction 
= Displacement — from gut or into peritoneum 
= Feed problems: 
= Concentration — diarrhoea / add fibre 
= Colonization with bacteria and sepsis 
= Patient problems: 
=» Bowel necrosis and aspiration 
= Over or underfeeding and poor glycaemic control 


Il 11-23 2520 © E x & 2 a 


Slide 13 - Pitfalls in enteral feeding 

*tube problems (obstruction/ displacement) 
*problems with the feed (in terms of concentration 
- if they have diarrhoea one can add fibre to 
control the diarrhoea), OR feeds can get colonised 
with bacteria and lead to sepsis 

*if you feed the unstable patient can lead to bowel 
necrosis or aspiration 

*less common but does happen if feeding takes 
place too quickly is overfeeding and poor 
glycaemic control 

*more of a concern but less problematic is 
hypercaloric or underfeeding as a build up to total 
feeds 
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Enteral Feeding Protocol | rm | 


Semi-elemental only if on low-dose inotropes, otherwise full feed 


Increase by 20ml/hr every 2-6 hours provided patient 
has tolerated nutritional infusion to achieve goal 
within about 72 hours, unless there are objective 
criteria of non tolerance continue to achieve goal feed 
rate by 48-96 hours. 
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Slide 15 - Graph- targeted nutrition delivery 
in critical illness 

*however in recent past started using LESS 
caloric feeds early on for a short period of 4 to 5 
days and then build up to a higher protein content 
by approximately the 2" week in hospital 

*aim is achieve 30-35 kiloCal of feed per kg, w. a 
total protein of 1.5-2g per kg per day 


«Nausea / vomiting not during suctioning 
or stimulation 

eDiarrhoea — after exclusion of fecal 
impaction and C. difficile 

eDistention 

eAbdominal cramps 


eExcessive gastric reflux(>400ml/4hours) 
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Slide 16 - Criteria for non-tolerance 

*nausea/ vomiting - not during suctioning/ 
stimulation 

*diarrhoea that persists after addition of fibre, and 
after exclusion of faecal impaction with overflow 
diarrhoea or C. difficile infection 

*abdominal distention and cramps may be a 
marker that should be in the presence of other 
Signs and symptoms 

*some people still measure gastric reflux - so 
every 4 hours they will aspirate the gastric 
residual and see how much is left in the stomach, 
if >400ml, stop the feeds and try again - 
associated w. many interruptions and no longer 
recommended as routine practice 


Types of feed: 


Full feed e.g. Fresubin 


Consentrated feed e.g. Fresubin complete 
1200 


Semi-elemental feed e.g. Servimed 
Elemental feed e.g. Vital 

Low residue feed 

Medium chain triglyceride feed 

Added fibre feed 

Trickle feed e.g. Intestamen 

ICU feed e.g. Fresubin Intensive 1500 
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1200 (has 1.2kiloCal/ml of feed) 
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Parenteral feeding 


Intravenous route 

Central or Peripheral 

Partial or total 

Combined with EN — crossover 


Indications: 
Prolonged (>5 days) ileus 
No gut continuity for > 5 days 
<50% EN tolerance by day 5 post-op 
High output entero-cutaneous fistulae 
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Slide 18 - parenteral feeding 

*centrally through central line OR peripherally 
through a normal drip site (as long as it is a large 
bore vessel and flowing freely) 

*alternatively one can use a peripherally inserted 
central catheter/ PICC-line 

*parenteral feeding can be offered as PARTIAL or 
TOTAL 

*AND can be combined w. enteral feeding either 
as an initiative and then crossing over of as a 
Supplemental feed to a patient who is not yet 
tolerating a full enteral feed 

*PRIMARY INDICATIONS: non-tolerance of 
enteral feeds feed at 50% of goal by day 5 - 
whether it be because of prolonged ileus, lack of 
gut continuity, inability to tolerate EN feed or the 
presence of high output entero-cutaneous fistula 


Routes of parenteral feeding 


= Central 
= CVP multiple lumen catheter 
= Dedicated feeding lumen 
a Strict asepsis 
= Bag changed every 24 hours 
= Peripheral 
= PICC line 
= Peripheral drip — problem is damage to vein 
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Slide 19 - Routes of parenteral feeding 
*central routes use a CVP catheter which has a 
multi-lumen option 

*dedicated feeding lumen and placed with strict 
asepsis as one would with any other catheter 
*the feed bag is changed every 24 hours to avoid 
S/E of feed 

*Peripheral placed lines either a PICC line/ 
peripheral drip are more problematic - challenge 
in terms of vein damage when received high dose 
glucose via a peripheral line 
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Principles of PN 


Mixture with balanced nutrients 

Dextrose ~ 25%; lipids ~ 3%; amino-acids ~ 5% 
Avoid in unstable patients 

No benefit until >5 days post-op 

May have a role pre-op, but risk is infection 


Has added micronutrients, vitamins and trace 
elements — problem of “one-for-all” 


Administer full feed — 50% of goal for first 24hr 
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Slide 20 - Principles of PN 

*Principles of PN are to use a mixture of balanced 
nutrients 

*usually dextrose @ 25% conc., lipids @ 3%, AA @ 
5%-7% 

* like EN - do not give PN to an unstable patient 
*no real benefit until 5 days post admission 

*may have a pre-op role however risk is infection 
rates 

*PN do have added micronutrients, vitamins and 
trace elements BUT they are designed for 
standard feeds - problem = for many critically 
patients this is not enough, for this reason in ICU 
we always add micronutrients and trace elements 
and vitamin supplementation as an additional IV 
support 

*administer the full feed © 50% of goal for 1st 24 
hours and then go up to the goal rate after 24 


Complications of PN 


Complications of the lines: 
Sepsis 
Pneumothorax 
Extravasation 
Complications of the products: 
Overfeeding 
Fat emboli 
Nutrient and trace element deficiencies 
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Slide 21 - Complications of PN 

*complications related to the lines: sepsis, 
pneumothorax, and extravasation 

*complications from the products: overfeeding, fat 
emboli - far more common as a problem than with 
EN, nutrient and trace element deficiencies - as w. 
EN are a risk 

*modern PN does not have higher sepsis rates 
than EN as was thought in the past 


Pitfalls in PN 


Catheter pitfalls: 
Displacement 
Infection (biofilms) 
Occlusion 
Nutrient pitfalls: 
Electrolyte imbalance 
Essential fatty acid and vitamin deficiency 
Poor glycaemic control 
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Slide 22- Pitfalls in PN 

*CATHETER and NUTRIENT pitfalls and poor 
glycaemic control and the need for insulin 
infusions are far more common w. PN than w. EN 
- however easily controlled via administration of 
insulin drip 


Feeding for specific surgical 
pathologies 
=» There is some evidence 
= Poor — small trial sizes 
= Nutrition is support — not therapy 
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Slide 23 - Feeding for specific surgical 
pathologies 

*some evidence for certain surgical pathologies in 
terms of feeding support 

*most of the time is support and not therapy 
*based on poor evidence from small trials 


Pancreatitis 


No benefit of PN over EN 

No benefit of pre- vs. postpyloric feeding 
Feed to tolerance as soon as pain reduces 
Add a prokinetic 


ll 4) 20-08 / 25:30 © De 1x & 2 xf 


Slide 24 - Pancreatitis 

*no benefit of PN over EN 

*no benefit of pre- vs post pyloric feeding 
*feed early once pain is controlled to tolerance 
and as soon as pain reduces increase to GOAL 
*of benefit is addition of prokinetic such as 
metoclopramide to improve gastric emptying 


Trauma and Critical Illness 


Early enteral feeding better than 
no feeding 


Attempt to achieve feeding by 48-72 hrs 
Gastric feeding better than post-pyloric 
Can feed with a prokinetic agent 
Arginine appropriate in this group 
Enteral Glutamine useful, IV Arginine 
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Slide 25 - Trauma and critical illness 

*early EN after stabilisation is better than no 
feeding 

*attempt to achieve feeding around 48 - 72 hours 
*gastric feeding has been shown to be better than 
post-pyloric feeding as it has been shown to 
reduce stress ulcers 

*adding a prokinetic agent is always 
recommended 

*arginine and enteral glutamine - have been 
shown to improve outcomes 


Burns 


Post resuscitation phase 
Early (within 18 hours) enteral support 


Cover with mucosal protective anti-stress 
ulcer prophylaxis 


High protein supplementation useful 
Must add vitamin supplementations 
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Slide 26 - burns 

*require HIGH PROTEIN feeds 

*post resus and ideally within 18 hours of 
admission - enteral support should start 

*ideally cover with a mucosa protective anti-stress 
ulcer prophylaxis 

*EARLY HIGH PROTEIN supplementation 
otherwise known as hyperalimentation - of benefit 


*must add vitamin supplementation as turnover is 
dramatic 


Complications of Surgery and 
Nutrition 


Surgery. often requires anastomosis - leak 
Disease may lead to tissue damage - leak 
Nutrients lost in effluent 
Gastric 
Small bowel 
Large bowel 
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Slide 27 - complication of surgery and 
nutrition 

*in surgery in abdomen you often have to do 
anastomoses - which may sometimes leak 
*additionally may be diseases which lead to tissue 
damage and leak such as ulcerative colitis and 
Crohn’s 

*in these fistulas that occur nutrients are lost, 
depending on what the level is 

-gastric - may end up w. metabolic alkalosis 
-small and large bowel - end up w. a metabolic 
acidosis and hypokalaemia 

-numerous other aspects of nutrients that are lost 
as a result of which the tissues don’t heal 

*for entero-cutaneous = LHS image 
*entero-atmospheric image = RHS image 

*one has to consider early enteral feeding for 
these patients 


Entero-external fistulae 


= Fistulae either high (>500) or low (<500) 
ml/24 hrs output 
= |reatment based on location and output 


= Low-output distal fistula — feed with low- 
residue oral / enteral diet 


= High output (small-bowel) fistula, try 
enterocleisis and TPN 


= [PN for 6-8 weeks then surgical intervention 
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Slide 28 - entero-external fistulae 

*depends however what the output of these 
fistulas is - to decide on whether it EN or PN 
*high output >500ml of fluid per day - req. 
enterocleisis (collect from the one hole and put 
back through another hole), can feed them that 
way OR alternatively PN is required 

*low output & particularly distal fistulas such as 
colo-cutaneous-fistulas = feeding w. low residue 
oral diet may be all that is required 

*this requires patience, EN or PN nutrition usually 
will allow the fistula to stabilise and heal up to a 
certain extent within 6-8 and sometimes as much 
as 12 weeks 

*only once the patient is nutritionally replete does 
one take the patient back to the operating room 
and attempt to close the fistulas 


principles of fistula mx is simple (5 fingers on a 
hand) 

1-resuscitation 

2-exlcude sepsis by looking for intra-abdominal 
abscesses or other septic collections associated 
with the fistula 

3-image (where it is, what it looks like and how 
big is it) and contain the fistula (containing the 
effluent and reinfusing the effluent back into the 
patient) 

4- feed the patient - depends where the fistula is, 
how much effluent is, whether or not contained 
5- closing the fistula (may be possible with non- 
Surgical means such as with feed alone as with 
distal fistula, or may re 5-6 weeks of PN, followed 
by re-operation) 


Harc 
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